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Article history: Presently, accidents are increasing because people drive very quickly, 
; therefore we have lost important lives as a result of simple driving errors near 
Received Jun 22, 2022 schools, colleges, and hospital zones. So, the highway authority has placed 
Revised Nov 1, 2022 signboards in such spots to prevent similar accidents and notify drivers and 
Accepted Nov 7, 2022 manage their vehicle speed. However, it is sometimes possible to see that type 
of signboard, and there is a risk of an accident. The major aim of this project 
is to create a smart display controller that can control the vehicle's speed to 
Keywords: prevent road accidents caused by vehicles driving too fast in an area where it 
is prohibited. The project is composed of two components: a transmitter unit 
(zone status) and a receiver unit for speed display and control. A transmitter 
unit is a wireless type (HC-12 wireless transceiver module), which sends 
signals and controls the vehicle’s receiver unit (HC-12 wireless transceiver 
module). A receiver unit receives data from the transmitter and analyzes the 
data. The controller automatically reduces the vehicle’s speed to the specified 
speed due to the data transfer from the transmitter to the receiver. This project 
supports many sustainable development goals (SDGs), especially the fourth 
goal "quality education" and the ninth goal industry, innovation, and 
infrastructure ". 
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1. INTRODUCTION 

Safety is an important aspect of people's everyday lives. More attention is needed to the construction 
of an efficient car driving helping system due to the daily accident incidents recorded on major roads in all 
sections of developed and emerging countries. If such a device is built and integrated into our cars as a road 
safety device, it is predicted to reduce the number of accidents on our roads and in other locations [1]-[4]. 

The objective of this proposed project is to automatically manage the speed of any vehicle in cities as 
well as in restricted locations such as schools, parks, hospitals, and speed-limited places. Outwork demonstrates 
how to control speed without endangering others. The speed is controlled automatically by the suggested 
embedded system; thus the driver does not need to control it while driving [5]-[8]. 

According to the report of the world health organization (WHO), every year over 1.25 million people 
died in vehicle accidents because 40% to 50% of drivers exceed the speed limit [9]-[13]. This project can 
reduce the number of accidents and save the students’ life, as a result, the fourth goal of sustainable 
development goals which is “quality education” is achieved. Gummarekula et al. [14] construct an electronic 
display controller for vehicle speed control and zone monitoring utilizing intelligent systems in (2021), and it's 
designed to show zone information on the dash-board. 
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Sathiskumar et al. [15] aim to design an automatic system for controlling the speed of the vehicle that 
is feasible, compact, and simple to apply in schools, colleges, hospitals, and sharp-turning regions to limit the 
frequency of accidents. The Arduino UNO board's microcontroller-based platform was used to create this 
automatic speed control system. Amulya [16] focused on automatically avoiding vehicle collisions due to their 
excessive speed in speed-limited zones. Intelligent systems, radio-frequency (RF) transmitter modules, and RF 
receiver modules can be used to accomplish this. 

Niranjane and Mandavgade [17] described how the system works in three regions where the speed 
wants to drop automatically using the “ZigBee module”. The speed is lowered by using the microcontroller 
8051 to reverse the motor's rotational orientation. Amarnarayan et al. [18] control the speed of vehicles to 
prevent accidents near the hospital, curving roads, and severe cuts caused by speeding. Using ZigBee 
technology and an arm-7 microcontroller, this is achievable. 


2. TARGET SPECIFICATIONS 

After studying the problem statement and the market requirements for the system, the objective 
specifications for the systems are created. The system's adaptation, compacting to a vehicle, and the system's 
procedure are discussed in this situation. The following are the most important parameters that will be used to 
construct the system: (low cost; low power consumption; reliability; durability; quick response; compact 
process; easy vehicles adaption; and high security). 


3. THE PROPOSED DESIGN 

The proposed system consists of a radio frequency transmitter unit. The mentioned unit is responsible 
for transmits the frequency over a short distance. The wireless reception unit, and a control unit that is 
programmed to regulate the motor and is attached to the car tires. The total system components are depicted in 
Figure 1. 

The hardware components of the system can be listed in: i) Transmitter Unit: this consists of (an HC- 
12 wireless transceiver, Arduino nano, and direct current (DC) power supply (5V)); 11) Receiver unit: which 
consists of (an HC-12 wireless transceiver, Arduino UNO, L298N motor driver); iii) Robot car chassis: which 
contains (a DC motor reducer x2 and Lithium battery x2). Figure 2 shows a block diagram of the transmitter 
unit, and the system’s components are illustrated. 


Figure 1. Overall system components 


| 


Figure 2. Block diagram of transmitter 


- DC power supply: the dc power supply used in this project is (5 V). 
- Arduino nano: Based on the “ATmega328”, the Arduino-nano is a tiny, comprehensive, and breadboard- 
friendly board (Arduino nano 3. x) as shown in Figure 3. It has many of the same functionality as the 
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Arduino Duemilanove, but it is packaged differently. It just features a direct current (DC) power port and 
a small universal serial bus (USB) cable instead of a normal one [19]. 

-  HC-12 wireless transceiver module: The HC-12 is a multi-channel wireless transceiver with a power 
output of 100 mW that can send and receive serial data. The HC-12 is a half-duplex wireless serial 
communication module with 100 channels that can transmit up to | km in the 433.4-473.0 MHz 
frequency, the operation voltage is (3.2V-5.5 VDC), and the dimensions are (27.4 x 13.2 x 4 mm) [20]. 
Its shown in Figure 4. 


Figure 3. Ardunio nano 


Figure 4. HC-12 wireless transceiver module 


- Arduino UNO: The Arduino-UNO is a micro-controller board that utilizes the ATmega328P 
microcontroller (datasheet). There are 14 digital input/output pins (six of which can be used as pulse- 
width modulation (PWM) outputs), six analog inputs, a 16 MHz quartz crystal, a USB connection, a 
power jack, an In-circuit serial programming (ICSP) header, and a reset button on the board [21]. It shown 
in Figure 5. 

-  _L298N motor driver module: The L298N motor driver module is a “DC and stepper motor” high-speed 
driver. This module is made up of an (L298N motor driver IC) and (a 78M05 5 V regulator). The L298N 
module may control up to “4-DC” motors, or “2-DC” motors with direction and speed control [22]. It 
shown in Figure 6. 


Figure 5. Arduino Uno 
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Figure 6. L298N motor driver module 


- Robot car chassis: The car used in this project has a tachometer encoder and a mechanical structure. The 
robot car is easy to install and can be utilized for the measurement of distance and velocity. The robot car 
can be used with other devices to recognize the function of tracing; distance testing; obstacle avoidance; 
wireless remote control and speed testing. The size of it is (22cm x 14.7 cm), while the size of wheel 
(7 cm x 7 cm x 2.6 cm) [23]. It shown in Figure 7. 

- Gear motor: In electronics and robotics, these motors are one of the most extensively used components. 
These motors transfer electrical energy from direct current to mechanical energy. The stator of these 
motors is powered by an external source. As a result of the current flowing through the stator, a uniform 
field is created beneath the poles [24]. It shown in Figure 8. 


Figure 7. Robot car chassis 


Figure 8. Gear motor 
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- Lithium battery x2: Lithium battery in Figure 9 is used as a primary battery and has a metallic lithium 
anode. This type of battery is also known as “lithium-metal battery”. It distinguishes out from other 
batteries because of its high charge density and high cost per unit. Depending on the design and chemical 
compounds utilized, lithium cells can create voltages ranging from (1.5 V) to approximately (3.7 V) [25]. 


Figure 9. Lithium battery x2 


4. RESULTS 

When a car with two engines is running, the engines run at a maximum rotational speed of 255 and 
when the sensor is triggered, it enters the car into the restricted area. The radio frequency transmitter sends out 
a radio frequency signal that contains information that indicates how fast the vehicle can be driven. Then the 
HC-12 receiver received the information and gave it to the Arduino controller which is used to control the 
speed of the motors. The analog signals will be converted to digital so that only the microcontroller will be 
able to process the signal. The transmitter signal is compared and based on the programming of the Arduino 
controller, it controls the motor speed and reduces it to 100 rotational speed. The relation between distance and 
speed of motors demonsterated in Figure 10. 
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Figure 10. The relation between distance and speed of motors 


5. CONCLUSION 

This study demonstrates the importance of automatically reducing vehicle speed and its advantages to 
pedestrian and road user safety. It has been discovered that using a vehicle speed control system helps to reduce 
the number of accidents that occur as a result of a driver's failure to respect roadside signboards in special 
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areas. Considering the automatic system is implemented near schools and hospitals regions, which allows the 
car to respond independently to slow down when the vehicle reaches a high speed, which actively and 
effectively reduces accidents caused by driver negligence. For the future, we suggest adding a timer with the 
power supply to the transmitter sensor and using an ultrasonic sensor so that the vehicle is stopped when people 
cross (a sensor that reduces the speed of the vehicle with the parking sensor). 
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